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1.0 SECTION ONE

[bookmark: _Toc213038109]1.1 Introduction

[bookmark: _Hlk212950263]Diabetes mellitus is a complex health problem caused by an increase in blood sugar, arising from either the pancreas failing to produce adequate insulin (Type 1 diabetes) or the human cell being unresponsive to insulin (Type 2 diabetes) (Magliano and Boyko, 2021). Globally, the number of diabetes cases surged from 200 million in 1990 to approximately 830 million by 2022 (WHO, 2024). In the UK, while about 12.1 million adults currently have diabetes or are at the prediabetes stage (Diabetes UK, 2023), evidence shows that type 2 diabetes is prevalent among the recorded cases (Figure 1)
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[bookmark: _Toc213037624]Figure 1: Number of people registered with diabetes in England and Wales in 2023/2024
Source: Statista (2025)

High blood sugar can increase the chances of having health issues like blindness, heart disease, gum disease, foot problems, kidney failure, poor healing of wounds, and could lead to death if left unmanaged (Diabetes UK, 2025). The risk factors are attributed to sedentary lifestyles, unhealthy diets, obesity, family history, physical inactivity, ethnicity, smoking, alcohol, gestational diabetes, mental health conditions and age (WHO, 2024). For example, Figure 2 showed a higher occurrence of type 2 diabetes in older adults compared to the younger ones. Therefore, people with diabetes need to be closely involved in looking after their health, in addition to medical treatment. This study presents a report on the importance of self-management, blood sugar monitoring, the role of glucose in the body, and how lifestyle changes can contribute to improved health outcomes.
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[bookmark: _Toc213037625]Figure 2: Percentage of adults with type 2 diabetes by age group, 2013 to 2019, England
Source: Office for National Statistics (ONS) (2024)

[bookmark: _Toc213038110]2.0 SECTION TWO

[bookmark: _Toc213038111][bookmark: _Hlk213034043]2.1 Maintaining Safe and Effective Blood Sugar Levels

Regulating the blood sugar level for effective body functioning requires keeping the blood glucose within a narrow range of 4–6 mmol/L or 72–108 mg/dL (Mattew et al., 2023). When blood sugar rises after carbohydrate breakdown, the pancreas releases insulin, triggering liver cells, fat and muscular tissue to take up glucose from the blood for immediate energy use or future storage (Figure 3). Also, insulin prompts the liver to turn glucose into glycogen and suppresses new glucose production in a process known as gluconeogenesis. However, if blood sugar drops too low, the pancreas releases glucagon, which stimulates the liver to break down glycogen into glucose, releasing it into the bloodstream (Figure 3). This dynamic balance, known as glucose homeostasis between insulin and glucagon, ensures that body cells have a stable supply of energy without blood sugar rising or falling to dangerous levels. However, in type 2 diabetes, cells gradually resist the action of insulin, and the pancreas cannot generate sufficient insulin to counter this. Consequently, blood sugar goes up, which, over time, damages blood vessels and organs.
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[bookmark: _Toc213037626]Figure 3: Regulation of Blood Sugar in the Body
Source: Singh (2022)

[bookmark: _Toc213038112][bookmark: _Hlk213034136]2.2 Energy Production through Cell Metabolism 

The body uses glucose to produce Adenosine triphosphate (ATP) energy through cellular respiration, which consists of three main sub-processes: glycolysis, the Krebs (citric acid) cycle, and the electron transport chain (Figure 4).

Firstly, through glycolysis, glucose is partially broken down in the cell cytoplasm into smaller molecules called pyruvate, to produce a small amount of energy (ATP). Secondly, in aerobic conditions, where oxygen is available, pyruvate enters the mitochondria, which are the tiny parts of the cell. Oxygen helps to break pyruvate down completely in the mitochondria, releasing electrons. This process is described as the Krebs cycle. Thirdly, the electrons are transferred along proteins in the mitochondrial membrane. Oxygen acts as the final electron acceptor, allowing large amounts of ATP to be generated. This reaction produces carbon dioxide (the air we exhale), water, and a significantly larger amount of energy in the form of ATP.

[image: Cellular respiration - Definition and Examples - Biology Online Dictionary]
[bookmark: _Toc213037627]Figure 4: Cellular Respiration
Figure 4: Cellular Respiration
Source: BiologyOnline (2025)

The cellular respiration process can be summarised in a simple equation as:
Glucose + Oxygen → Carbon dioxide + Water + Energy (ATP)

In total, one molecule of glucose can produce around 30 or more molecules of ATP when oxygen is present. However, in the absence of sufficient oxygen, such as during intense exercise, cells can only make a small amount of energy and produce lactic acid, which can cause muscle fatigue (Brown, 2024). This process underlines why stable glucose levels are essential because without glucose, cells cannot generate energy efficiently, and without oxygen, the process halts. The balance between glucose and oxygen helps keep our bodies running smoothly by powering all body activities, including breathing. In poorly managed diabetes, cells may struggle to access glucose because insulin cannot transport it effectively, leading the body to break down fat for energy. This can result in the dangerous production of ketones, causing diabetic ketoacidosis, which is more common in type 1, but can rarely occur in type 2 (Magliano and Boyko, 2021). 

[bookmark: _Toc213038113][bookmark: _Hlk213034219]2.3 The Role of Blood Sugar Monitoring in Managing Type 2 Diabetes

Frequent blood sugar level checks are one of the key self-management practices for individuals with type 2 diabetes. Monitoring can be performed using traditional finger-prick blood glucose meters, often referred to as self-monitoring of blood glucose (SMBG) (Figure 5), or continuous glucose monitoring (CGM) (Figure 6). 
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[bookmark: _Toc213037628]Figure 5: Self-Monitoring of Blood Glucose (SMBG)
Source: Watts (2019)
[image: Types of display devices for continuous glucose monitors: insulin pump, smartwatch, smartphone or handheld device]
[bookmark: _Toc213037629]Figure 6: Continuous Glucose Monitoring (CGM)
Source: Cleveland Clinic (2024)

[bookmark: _Hlk211257063]Table 1 presents a summary of the key differences between the two blood sugar monitoring approaches. While SMBG is an effective tool for self-managing blood sugar, CGM systems can enhance motivation, treatment satisfaction, and lower the likelihood of long-term diabetes complications (Diabetes UK, 2024).
[bookmark: _Toc213037926]
Table 1: Summary of the key differences between SMBG and CGM
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Source: Compiled by Author from (Diabetes UK, 2024; NHS England, 2024a; ADCES, 2024)

[bookmark: _Toc213038114]2.4 Benefits of Monitoring and Using Blood Sugar Data

Self-observing blood sugar gives Type 2 diabetes patients a clearer picture of how their body responds to certain factors like food, stress, medication, etc., enabling them to identify patterns. Rather than relying solely on random laboratory tests, frequent readings help individuals identify and detect harmful trends and the need for timely action to maintain safer blood sugar levels (National Centre for Biotechnology Information, 2023). For instance, if someone detects that their blood glucose levels spike after eating a heavy meal rich in carbohydrates, they can consult with their medical practitioner or healthcare team and discuss potential changes. This can include adjusting medication, food timing or diet. Similarly, if the reading shows glucose levels drop too low, the person can eat a snack or review medication to prevent a hypoglycaemic situation. This real-time reaction loop supports better self-care, reduces complications and supports long-term glucose control because patients can see the results of their choices and are more motivated to adopt healthy behaviours (NCBI, 2023).

Evidence suggests that regular self-monitoring improves awareness, reduces blood glucose variability, and supports healthier lifestyles (ADCES, 2024). For individuals using medication or insulin that may lower blood sugar, it is crucial to check glucose levels regularly to stay safe (Diabetes UK, 2024). Conversely, for people managing Type 2 diabetes without insulin, the gains of self-monitoring largely rely on how the data is used. Failure to review or respond to glucose readings reduces the long-term effectiveness and advantages of self-monitoring in managing blood glucose levels. Effective management of type 2 diabetes, therefore, requires not only recording but also interpreting and applying the results within a comprehensive care plan to guide daily decisions and treatment adjustments (Association of Diabetes Care & Education Specialists [ADCES], 2024). Through consistent tracking, informed interpretation, and professional guidance, individuals can better regulate glucose levels, minimise complications, and maintain a healthier, more confident lifestyle. 

[bookmark: _Toc213038115][bookmark: _Hlk213023786]2.5 Evidence-Based Recommendations on how Lifestyle Changes could Improve the Type 2 Diabetes Condition 

Sustainable changes in lifestyle factors, such as improving dietary choices, losing excess weight, giving up smoking, limiting alcohol intake, and exercising more, including walking, enhance insulin utilisation in the body, thereby regulating blood sugar levels. This section provides evidence-based recommendations on how lifestyle changes can improve Type 2 Diabetes. 

[bookmark: _Toc213038116]2.5.1 Healthy Diet

Eating a balanced, healthy diet plays a crucial role in controlling type 2 diabetes. For example, Eatwell Guide recommends a balanced diet with a minimum of five servings of fruits and vegetables daily, high-fibre starchy foods, some dairy or alternatives, varied protein sources, small amounts of unsaturated fats, and plenty of fluids, around 6 to 8 glasses per day (OHID, 2016). The NHS (2023) recommends eating low-sugar and high-fibre foods, such as fruits, vegetables, whole grains, lentils, beans, oily fish, and healthy fats like olive oil, to help regulate blood sugar levels. It also advises limiting sugary drinks and refined foods, making steady and sustainable changes, and seeking personalised dietetic support.

[bookmark: _Toc213038117]2.5.2 Weight Management

Weight loss increases the body’s sensitivity to insulin, thereby enhancing blood-sugar control. Evidence from the DiRECT programme shows that through a supported weight-loss intervention, participants achieved an average weight loss of 7.6 kg at two years, and over one-third achieved remission of type 2 diabetes, with fewer long-term diabetes-related complications (Diabetes UK, 2024). The study recommends realistic initial weight-loss targets (5-15 % of body weight), access to nurse or dietitian support, careful monitoring of metabolic markers during weight loss, and participation in structured weight-management programmes. Further, the NHS Type 2 Diabetes Path to Remission Programme, offering an 800–900 kcal/day total-diet-replacement phase for 12 weeks, has been shown to support significant weight loss and diabetes remission in those aged 18–65, diagnosed within the last six years. (NHS England, 2024b). 

[bookmark: _Toc213038118]2.5.3 Physical activity

Engaging in physical activities such as routine workouts enhances insulin utilisation in the body, supporting weight and blood sugar control (Diabetes UK, 2024). The NHS (2023) recommends that individuals target approximately a total of 150 minutes of moderate or 75 minutes of vigorous exercise weekly, exercising evenly over four to five days per week, or daily. Although taking about 10,000 steps daily is commonly recommended to control blood sugar, a recent study suggested that targeting about 4,500 to 9,000 daily steps optimally influenced glucose breakdown (Dubaj et al., 2025)

[bookmark: _Toc213038119]2.5.4 Quitting smoking and reducing alcohol consumption

Smoking and drinking too much alcohol raise the chances of heart disease, type 2 diabetes, and related complications. To tackle this, the NHS (2023) highly recommends quitting smoking and seeking support such as nicotine replacement or counselling. However, in terms of Alcohol consumption, the NHS (2023) recommends spreading alcohol consumption evenly over three or more days, drinking not more than 14 units weekly or having several alcohol-free days per week. 
 

[bookmark: _Toc213038120]2.5.5 Education and Engagement in Self-Management Programmes

Lack of knowledge required to manage type 2 diabetes often increases stress levels, which can raise blood sugar levels. Adopting stress management techniques such as mindfulness or talking therapy can help to improve glucose control (Diabetes UK, 2024). Evidence shows that programmes such as The NHS Digital Weight Management Programme have helped people with high blood pressure and diabetes to improve their health. Also, the involvement of type 2 diabetes patients in a Diabetes Education and Self-Management for Ongoing and Newly Diagnosed (DESMOND) programme decreased stress attributed to diabetes by 53% with 62% saying their confidence in managing type 2 diabetes independently had improved (Chatterjee et al., 2018)

[bookmark: _Toc213038121]3.0 CONCLUSION

Self-monitoring blood glucose levels enables individuals with diabetes to detect patterns, address complications, and participate more meaningfully in their health care and treatment plans. Global statistics revealed that diabetes is on the rise, with national records showing that type 2 diabetes is prevalent. Understanding the glucose-oxygen interaction in the body to produce energy and how the process is balanced by insulin and glucagon helps patients value the need for maintaining a stable blood sugar level. Furthermore, lifestyle changes such as a healthy diet, losing excess weight, quitting smoking, and physical activity, such as persistent exercise, amongst others, are evidence-based approaches that notably improve the type 2 diabetes condition. By integrating knowledge on self-management, active self-monitoring, data utilisation in consultation with medical experts, and realistic lifestyle adjustments, diabetes patients can live longer and healthier.
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